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Trajectories of family functioning
and financial toxicity in patients
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Objective: This study aims to investigate the longitudinal trajectories of
family functioning and financial toxicity in glioma patients, while examining
their predictive interrelationships, to establish evidence-based strategies for
alleviating economic burden in neuro-oncology care.

Methods: This prospective longitudinal cohort study enrolled 266 glioma
patients from the Second Affiliated Hospital of Xuzhou Medical University and
Xuzhou Central Hospital (January 2022-June 2024). Family functioning and
financial toxicity were serially assessed at three timepoints: baseline (T1, initial
diagnosis), 3-month follow-up (T2), and 6-month follow-up (T3). Structural
equation modeling (SEM) framework incorporated cross-lagged panel analysis
and latent growth curve modeling to examine temporal relationships.

Results: A total of 242 valid consecutive questionnaires were collected. The
cross-lagged panel analysis demonstrated that the average family functioning
levelsignificantly and positively predicted subsequent financial toxicity at follow-
up time points (8 = 0478, p = 0.01; p = 0.463, p < 0.001), while financial toxicity
exhibited no significant longitudinal predictive effect on family functioning
across subsequent assessments. The latent growth curve modeling revealed
parallel declining trajectories: family functioning (slope [S] = —0.410, p < 0.001)
and financial toxicity (slope [S] = —0.102, p < 0.001) both decreased significantly
from T1 to T3. At baseline, family functioning showed positive correlation with
financial toxicity scores (r = 0.377, p = 0.002). Initial family functioning level
demonstrated dual regulatory effects: (1) negative auto-regulation (f = —0.352,
p =0.007) and (2) inverse prediction of financial toxicity's developmental
trajectory (8 = —0.516, p = 0.002). Crucially, the initial family functioning level
exhibited compensatory effects on financial toxicity dynamics, showing negative
coupling with its growth rate ( = —=0.534, p < 0.001).

Conclusion: Family functioning and financial toxicity of glioma patients can
predict each other. The initial level of family functioning can positively predict
the initial level of financial toxicity, the initial level of family functioning can
negatively predict the development speed of itself and financial toxicity, and the
development speed of family functioning can positively predict the development
speed of financial toxicity.
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Introduction

Glioma is the most common primary intracranial malignant
tumor of the central nervous system in adults, accounting for 60-70%
of intracranial tumors (1). At present, surgery is the main treatment
for glioma, and comprehensive measures such as radiotherapy and
chemotherapy are generally provided after diagnosis (2). In addition,
the application of advanced therapeutic techniques such as electric
field therapy, targeted therapy, immunotherapy, and gene therapy
provides new hope for prolonging the survival time of patients (3-5).
However, with the continuous progress of treatment technology and
the extension of survival period, the treatment cost of patients has
gradually increased. At the same time, patients with glioma are often
accompanied by motor, sensory, cognitive impairment and other
adverse symptoms, such as depression, fatigue, insomnia, pain, etc.
(6), and patients lose their ability to work and increase the burden of
family care, which leads to heavy psychological burden and economic
pressure (7).

Zafar and Abernethy (8) first coined the term “financial toxicity”
to characterize the dual economic burden in malignant tumor care:
objective financial strain and subjective economic distress. Financial
toxicity, prevalent in cancer patients (9), often causes treatment
delays/non-adherence and consequent psychosocial harm (10).
Glioma of the complexity of the structure and function make the
most of the patients with glioma rely on combination of surgery and
non-operative treatment, some patients will need to be confirmed
after intensive care unit and hospital for a long time, financial toxicity
due to direct and indirect treatment costs and impaired ability to
work during treatment and rehabilitation is particularly evident in
families of glioma patients (11, 12). family functioning reflects the
mutual support and close communication between family members,
emotional dependency and trouble coping, is considered to promote
the patients and their caregivers of positive emotion and
posttraumatic growth important family variables. According to
McMaster model of family functioning, family as an organic whole,
each member has mutual influence. A high level of family
functioning not only helps patients and caregivers to carry out
effective psychological adjustment when facing disease and disaster,
but also helps patients and caregivers to carry out effective
psychological adjustment when facing disease and disaster. It can
also relieve each other’s stress by promoting emotional
communication and coordinated coping (13). Wang et al. (12)
reported that family functioning had a promoting effect on the
positive psychology and quality of life of lung cancer patients and
caregivers, but no research involving financial toxicity was reported.
Therefore, we hypothesize that dynamic changes in family
functioning levels may negatively predict fluctuations in financial
toxicity levels among glioma patients.

Cross-lagged model is a type of structural equation model that
examines bidirectional causal relationships between variables and
their temporal precedence effects by analyzing lagged effects across
different time points. Latent growth model is a type of structural
equation model that analyzes repeated measures data through latent
growth factors to evaluate individual differences in developmental
trajectories over time. The synergy between cross-lagged models and
latent growth models lies in their capacity to jointly resolve
bidirectional causal relationships and temporal trajectories, effectively
addressing measurement errors while disentangling individual
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heterogeneity, thereby optimizing causal inference validity and model
explanatory power.

This study adopted a longitudinal design, and used the cross-lag
model and latent growth model to explore the change trajectory and
mutual prediction relationship of family functioning and financial
toxicity in patients with glioma after diagnosis, so as to provide a
theoretical basis for clinical staff to reduce the level of financial toxicity
in patients with glioma.

Subjects and methods
Subjects

A total of 266 glioma patients admitted to the Second Affiliated
Hospital of Xuzhou Medical University and Xuzhou Central Hospital
from January 2022 to June 2024 were selected by convenient sampling
as the study objects: (1) patients met the clinical diagnostic criteria for
glioma and were confirmed by imaging and/or pathology in our
hospital; (2) Patients over 18 years old, married, and their spouse over
18 years old; (3) with basic understanding and communication skills,
all signed the informed consent form. Exclusion criteria: (1) previous
history of mental illness; (2) metastatic glioma, receiving drug or
psychological treatment, etc. Exclusion criteria: patients died or
withdrew for other reasons.

Study methods
Ethics code

This study was conducted after the approval of the Ethics
Committee of the Second Affiliated Hospital of Xuzhou Medical
University and Xuzhou Central Hospital (approval number:
XKZY2021120025).

Sample size calculation

According to the sample size requirement of the latent growth
model, at least 200 cases were required, and the dropout rate of 10%
in the longitudinal survey was considered. Therefore, the minimum
sample size of this study was set as n = 200/ (1-10%) = 223. A total of
266 glioma patients were enrolled in this study.

Survey tools

1. A self-made questionnaire was used for basic information,
including demographic data such as age, gender, marital status,
family monthly income, education background, occupation
and so on.

2. Family Adaptability and Cohesion Evaluation Scale (FACES).
The scale was sinicized and revised by Lipeng et al. (14), including
16 items for cohesion and 14 items for adaptability, with a total of
30 items. Using Liker 5 scale, 1 points means “not,” 5 points
means “always,” the total score ranged from 30 to 150, the higher
the score, the better the family functioning of the respondents.
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The Cronbach’s a coeflicients of the two subscales of family
intimacy and adaptability were 0.85 and 0.73, respectively. The
Cronbach’s a coefficients of the scale in this study were 0.842.

3. Comprehensive Scores for Financial Toxicity based on the
Patient-Reported Outcome Measures; COST-PROM. The scale
was developed by de Souza et al. (15) and revised by Yu et al.
(16). Positive wealth status (4 items) and negative psychosocial
reaction (7 items) were used to investigate the perceived
financial toxicity of the respondents. Using the Liker 5 scale, a
score of 0 means “not at all” and a score of 4 means “very much”
The total score ranges from 0 to 44, with lower scores indicating
more financial toxicity perceived by respondents, and a score of
<26 was defined as positive. The Cronbach’s & coefficient of the
Chinese version of the COST-PROM scale was 0.889, and the
test-retest reliability ranged from 0.77 to 0.98. This scale has
good reliability and validity and can be used for the study of
financial toxicity in the cancer population in China. The
Cronbach’s & coeflicient of the scale in this study was 0.890.

Data recovery methods

The questionnaire was administered face-to-face in the neurosurgery
ward after consent was obtained from the hospital and the patients. The
general information questionnaire was obtained at the time of first
diagnosis, and the family functioning and financial toxicity questionnaire
were obtained at T1 (after the first diagnosis), T2 (3 months after the
diagnosis), and T3 (6 months after the diagnosis), respectively. In order
to ensure the privacy of patients, the survey was conducted in a
confidential environment, and the patients were promised that the
questionnaire was only used for this research. The questionnaire was
conducted in an anonymous way, and no personal information was
disclosed or personal factors were discussed separately. For patients with
low education level and dyslexia, the items of the scale were repeated by
the investigator, and the patients selected the questionnaire independently.

Quality control

Three questions with the same question stem and different choice
order were placed in different positions of the questionnaire. Invalid
questionnaires with three different choices were excluded to ensure the
reliability of the questionnaire and to ensure that each questionnaire
could express the true will of patients. At the beginning, a total of 266
questionnaires were distributed, and 242 valid consecutive
questionnaires were collected after 3 time points, with an effective
recovery rate of 90.98%. Missing data were addressed through multiple
imputation procedures. Sensitivity analysis showed that the results of
lost follow-up data were robust after multiple interpolation (fluctuation
of path coefficient < 10%). In order to maintain patients’ enthusiasm
for participation, a small gift was given after the questionnaire.

Statistical methods

Statistical analyses were conducted using SPSS 26.0 and Mplus 8.0.
Count data and continuous data were presented as frequencies/
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percentages and means + standard deviations, respectively. Pearson
correlation analysis was performed to examine inter-variable
relationships. Structural equation modeling (SEM) was applied to
analyze cross-lagged effects between family functioning and financial
toxicity. Unconditional latent linear growth models were used to
identify linear developmental trajectories for family functioning and
financial toxicity. The intercept represented baseline levels, while the
slope denoted temporal changes. Parallel latent growth models were
constructed based on univariate models to evaluate time-dependent
interactions between family functioning and financial toxicity. Model
evaluation was performed using robust maximum likelihood
estimation (MLR).

Results
General demographic data

A total of 242 patients completed the survey, as shown in Table 1.

Common method bias test

The results showed that the variance explained by the first factor
in the three measurements was 19.62, 23.16 and 25.38%, respectively,
which were less than the critical value of 40%, so there was no obvious
common method bias in this study.

TABLE 1 Demographic information of glioma patients (n = 242).

Items ‘ Classifications ‘ Number ‘ (%)
<45 96 39.67
45 ~ 59 69 28.51
Age (years) >60 77 31.82
male 115 47.52
Gender female 127 52.48
city 94 38.84
towns 67 27.69
Residence rural 81 3347
<4,000 64 26.45
4,000 ~ 6,000 85 35.12
Monthly family | 6:001 = 10,000 66 27.27
income (yuan) > 10,000 27 11.16
primary and below 62 25.62
junior high school 84 34.71
senior high school 61 2521
Educational level | colleges and above 35 14.46
Civil service 10 4.13
Staff 98 40.50
Students 7 2.89
Farmers 60 24.79
Careers Freelancing 67 27.69
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Family functioning and financial toxicity
scores of glioma patients at three time
points and their correlation analysis

Pearson correlation analysis was used to analyze the family
functioning and financial toxicity at three time points, and the results
showed that there was a significant correlation between the two at
three time nodes (p < 0.05), which met the premise of the cross-lag
model and the parallel latent variable model. The matrix relationship
is shown in Table 2.

Cross-lagged model of family functioning
and financial toxicity in glioma patients

A cross-lag model was established to investigate the mutual
predictive relationship between family functioning and financial
toxicity. The model fitted well (y?/df=2.256, GFI=0.990,
TLI = 0.976, RMSEA < 0.001). As shown in Figure 1, the level of
family functioning positively predicts the financial toxicity at the
next node on average (ff = 0.478, p < 0.01, = 0.463, p < 0.001),
while the longitudinal prediction effect of financial toxicity on family
functioning at the next node is not significant ( = 0.097, p = 0.137,
£ =0.088, p=0.151), and the specific path is shown in Figure 1.

Family functioning and financial toxicity of
glioma patients were parallel latent
variables

Because the interval time between the three measurements was
3 months, the slope factor loadings of the three measurements were
setas 0, 1, and 2, the intercept represents the initial level, and the slope
represents the development rate.

The development trajectory of family
functioning in patients with glioma

According to the unconditional latent linear growth model of
family functioning of glioma patients, the fitting indicators were as
follows: y*/df=2.422, GFI =0.984, TLI=0.968, RMSEA = 0.066,
SRMR = 0.0353, and the degree of fitting was good. The intercept of
the model was 99.57, which was the initial value of family functioning,
and the following three measurements showed a downward trend

10.3389/fpubh.2025.1573000

(§=-0.410, p <0.001) There were significant differences in the
variation of the intercept (6” = 4.122, p < 0.001) and slope (6* = 3.582,
p<0.001). These results indicated that there were individual
differences in the initial level and development speed of family
functioning in glioma patients. There was a significant correlation
between intercept and slope (r = —0.268, p = 0.014), suggesting that
the higher the initial level of family functioning of glioma patients, the
slower the decline rate in the later stage, as shown in Figure 2.

Trajectories of financial toxicity in glioma
patients

According to the unconditional latent variable linear growth
model of financial toxicity in patients with glioma, the fitting
indicators were as follows: y*/df = 2.440, GFI = 0.978, TLI = 0.982,
RMSEA = 0.082, SRMR = 0.020, and the degree of fitting was good.
The intercept of the model was the initial value of financial toxicity of
25.92, and the subsequent three measurements showed a downward
trend (S = -0.102, p < 0.001). There were significant differences in the
variation of intercept (6 = 1.363, p < 0.001) and slope (c” = 0.810,
P <0.001). These results indicate that there are individual differences
in the initial level and development speed of financial toxicity in
patients with glioma. There was no significant correlation between
intercept and slope (r = 0.205, p = 0.210), suggesting that there was no
significant correlation between the initial state of financial toxicity and
the development rate of glioma patients, as shown in Figure 3.

Dynamic relationship between family
functioning and financial toxicity in glioma
patients

The parallel latent variable growth model of family functioning
and financial toxicity of glioma patients was constructed. The fitting
indicators were as follows: y*/df = 2.415, GFI = 0.978, TLI = 0.966,
RMSEA = 0.065, SRMR = 0.037, and the degree of fitting was good.
At the initial level, there was a positive correlation between family
functioning and financial toxicity score (r = 0.377, p = 0.002), that is,
the higher the level of family functioning of the patient, the higher the
financial toxicity score and the lower the financial toxicity level. The
initial level of family functioning could negatively predict its
development rate (f = —0.352, p = 0.007), that is, the higher the initial
level of family functioning, the slower its decline rate; The initial level
of family functioning could negatively predict the development speed

TABLE 2 Scores and correlation coefficient matrix of family functioning and financial toxicity in glioma patients at three time points (r, n = 242).

Items M SD @ ® ©] @ ® ®
@family functioning T1 99.57 22.25 1
@ financial toxicity T1 25.92 5.86 0.396%* 1
® family functioning T2 95.69 21.14 0.543%* 0.226* 1
@financial toxicity T2 25.52 5.92 0.293%* 0.363%* 0.464%* 1
G®family functioning T3 88.70 19.03 0.482%* 0.207* 0.523%* 0.214%* 1
®financial toxicity T3 24.36 5.47 0.251%* 0.312%* 0.332%* 0.442%* 0.524%%* 1
#p <0.05, **p < 0.01, **¥p < 0.001.
Frontiers in Public Health 04 frontiersin.org
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FIGURE 1
Predictive pathways of family functioning and economic toxicity in 3 time-node glioma patients. *p < 0.05, **p < 0.01, ***p < 0.001.
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Model of family functioning in glioma patients. *p < 0.05, **p < 0.01,
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FIGURE 3

Model of financial toxicity in glioma patients. *p < 0.05, **p < 0.01,
***p < 0.001.
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of financial toxicity (f = —0.516, p = 0.002), that is, the higher the
initial level of family functioning, the slower the decline of financial
toxicity score. The development speed of family functioning could
positively predict the development speed of financial toxicity
(f=0.534, p<0.001), that is, the faster the decline of family
functioning of patients, the slower the decline of financial toxicity
score. Figure 4 shows the action path.

Discussion

Financial toxicity refers to the financial burden and psychological
distress of cancer patients during treatment (17), and higher levels
of financial toxicity impair patients’ material status, mental health,
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and quality of life (18). By constructing a cross-lag model, this study
found that the level of family functioning positively predicted the
financial toxicity at the next node, on average, while the longitudinal
predictive effect of financial toxicity on family functioning at the next
node was not significant. That is, the higher the level of family
functioning, the higher the score of financial toxicity and the lower
the level of financial toxicity in the next stage. Harju et al. (19)
showed that family functioning status was significantly related to the
quality of life of patients. The reason may be that patients with good
family functioning, in addition to the necessary life care from the
family after illness, their negative emotions, such as anxiety,
depression, psychological distress, etc., are effectively output through
communication with family caregivers, and then the inner pressure
is released. In addition, the higher the level of family functioning of
patients after illness, the basic and life care from the family makes
the quality of life of patients maintain at the previous level. The
stability of the quality of life level is conducive to the better
cooperation of patients with treatment, the outcome and prognosis
of the disease, the possibility of complications is reduced, and the
level of financial toxicity is reduced. Financial toxicity can not
provide feedback on the family attributes in the next stage, so
financial toxicity can not predict the family functioning in the next
stage. This suggests that clinical staff should pay attention to the
assessment of family functioning of glioma patients, actively guide
and intervene for those with low family functioning level, and
provide necessary life care, so as to reduce the reduction of quality
of life caused by the disease, which has a positive effect on reducing
later financial toxicity.

financial toxicity, which fully reflects the perceived objective
financial burden associated with cancer treatment and the resulting
subjective psychosocial distress, is another major challenge for patients’
families in addition to the disease (20, 21). family functioning is an
important barrier for cancer patients and caregivers to relieve the
physical and mental stress caused by the disease. A high level of family
functioning can help family members avoid getting into difficulties,
promote effective communication, solve problems, and enhance the
ability of family members to overcome difficulties. Family functioning
is an important indicator of family resources (22). Through the latent
growth model, this study found that the scores of family functioning
and financial toxicity of glioma patients showed a downward trend in
T1-T3 time period, that is, after diagnosis. Zhou et al. (23) showed that
good family functioning is a protective factor for suicidal ideation in
patients with malignant tumors, indicating that improving the family
support system can help prevent suicide and other adverse events in
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Parallel latent variable model of family functioning and financial toxicity in glioma patients. *p < 0.05, **p < 0.01, ***p < 0.001.

T 0.274%%*

patients with malignant tumors in the future. When a family member
suddenly falls ill with a serious disease, affected by the traditional family
culture concept, the patient’s family members often respond quickly,
using available family resources to do everything possible to help the
patient. As a result, the perceived family cohesion of the main caregivers
increases rapidly in a short period of time (24). As the treatment
continues, the caregivers of patients gradually accept the disease and
pay less attention to the patients, which explains the reason for the
decline in family functioning. The financial toxicity score of glioma
patients showed a downward trend, that is, the level of financial toxicity
showed an upward trend. The reason may be due to Chinese traditional
culture and current medical practice. Domestic medical staff usually
disclose cancer-related information (cancer diagnosis, cancer stage,
disease prognosis, etc.) to caregivers of patients rather than patients.
Then the family caregivers decide whether to inform the patients and
what content should be disclosed to the patients, which leads to a low
understanding of the disease in the early stage of the disease. With the
progress of the disease treatment, the understanding of glioma
gradually increases, and then the level of financial toxicity increases.
The results of the parallel latent growth model showed that at the
initial level, family functioning was positively correlated with the
financial toxicity score, that is, the higher the level of family functioning
of the patient, the higher the financial toxicity score and the lower the
financial toxicity level. This is consistent with the results of previous
studies (25). The initial level of family functioning can negatively
predict the development rate of itself and financial toxicity, that is,
patients with a higher initial level of family functioning have a slower
decline rate and a slower decline rate of financial toxicity scores. When
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patients face the high cost of cancer treatment, the characteristics of
family functioning such as cohesion and adaptability can help
encourage patients to rely on family as their spiritual support, and
obtain the support of the overall strength of the family to produce
positive emotions and adopt positive coping styles. Reducing the
economic and psychological burden (26); Patients with poor family
functioning do not feel sufficient love and care from other family
members, and are more likely to have negative emotions when facing
the loss of work ability and the financial difficulties brought by the
disease treatment. and further aggravate the subjective financial toxicity
(27). The development speed of family functioning can positively
predict the development speed of financial toxicity, that is, the faster the
decline of family functioning of patients, the slower the decline of
financial toxicity score. Caregivers with good family functioning can
establish a warm mutuality with patients, which in turn enables patients
to feel the sense of kinship care and disease control, generate more
positive emotional feelings, alleviate patients’ negative emotions, and
improve their negative expectations of treatment costs (28). The faster
the decline in family functioning, the less sense of security patients can
get, the less effective output of negative emotions, and the faster the
decline in financial toxicity scores.

Deficiencies and prospects

This longitudinal study investigated the trajectories of family
functioning and financial toxicity among 242 glioma patients within 6
months post-diagnosis, providing a basis for clinically dynamic
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monitoring of these constructs. However, this study has several
limitations: First, the use of convenience sampling may limit the
generalizability of findings; second, cultural factors specific to China
might restrict the applicability of results internationally; third, the
relatively short follow-up period (6 months) and prolonged research
cycle, combined with a limited sample size, may reduce statistical power.
Additionally, financial toxicity in glioma patients is influenced by
multiple factors (e.g., pre-existing mental health conditions, social
support networks, tumour grade), which were not fully controlled in this
study. Future work will address these limitations through multi-center
large-sample studies with extended longitudinal follow-up periods, while
implementing rigorous control of confounding factors to better elucidate
the relationship between family functioning and financial toxicity.

Conclusion

The family functioning and financial toxicity of glioma patients
have a reciprocal predictive effect, indicating that the family
functioning of glioma patients is closely related to the financial
toxicity. This bidirectional predictive relationship indicates that
early enhancement of family functioning may decelerate financial
toxicity progression. Clinicians should prioritize dynamic
monitoring of both constructs, as improving baseline family
functioning could simultaneously mitigate initial economic strain
and slow their mutual deterioration, thereby optimizing long-term
patient outcomes.
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Ethics statement

The studies involving humans were approved by this study was
conducted after the approval of the Ethics Committee of the Second
Affiliated Hospital of Xuzhou Medical University and Xuzhou Central
Hospital (approval number: XKZY2021120025). The studies were

References

1. Zheng RS, Zhang SW, Sun KX, Chen R, Wang SM, Li L, et al. Cancer statistics in
China, 2016. Zhonghua Zhong Liu Za Zhi. (2023) 45:212-20. doi:
10.3760/cma.j.cn112152-20220922-00647

2. Poff A, Koutnik AP, Egan KM, Sahebjam S, D’Agostino D, Kumar NB. Targeting the
Warburg effect for cancer treatment: ketogenic diets for management of glioma. Semin
Cancer Biol. (2019) 56:135-48. doi: 10.1016/j.semcancer.2017.12.011

3. Dharmaiah S, Huse JT. The epigenetic dysfunction underlying malignant glioma
pathogenesis. Lab Investig. (2022) 102:682-90. doi: 10.1038/s41374-022-00741-7

4. Li], Meng Q, Zhou X, Zhao H, Wang K, Niu H, et al. Gospel of malignant glioma:
oncolytic virus therapy. Gene. (2022) 818:146217. doi: 10.1016/j.gene.2022.146217

5. Wang LM, Englander ZK, Miller ML, Bruce JN. Malignant Glioma. Adv Exp Med
Biol. (2023) 1405:1-30. doi: 10.1007/978-3-031-23705-8_1

6. van der Meer PB, Dirven L, Hertler C, Boele FW, Batalla A, Walbert T, et al.
Depression and anxiety in glioma patients. Neurooncol Pract. (2023) 10:335-43. doi:
10.1093/nop/npad019

Frontiers in Public Health

07

10.3389/fpubh.2025.1573000

conducted in accordance with the local legislation and institutional
requirements. The participants provided their written informed
consent to participate in this study.

Author contributions

YuW: Data curation, Investigation, Project administration,
Resources, Supervision, Writing - original draft, Writing - review &
editing. YiW: Investigation, Project administration, Supervision,
Writing - review & editing. BZ: Investigation, Supervision, Writing —
original draft. YS: Investigation, Formal analysis, Writing - original
draft. RD: Investigation, Project administration, Supervision,
Visualization, Writing - review & editing.

Funding

The author(s) declare that no financial support was received for
the research and/or publication of this article.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Generative Al statement

The author(s) declare that no Gen Al was used in the creation of
this manuscript.

Publisher’'s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any
product that may be evaluated in this article, or claim that may be made
by its manufacturer, is not guaranteed or endorsed by the publisher.

7. Zhang L, Jiang L, Chen C, Wang K, Xiang W, Li S, et al. Correlation between
preoperative psychological personality traits of glioma patients and psychological
distress in their primary caregivers. Clin Neurol Neurosurg. (2022) 214:107144. doi:
10.1016/j.clineuro.2022.107144

8. Zafar SY, Abernethy AP. Financial toxicity, part I: a new name for a growing
problem. Oncology. (2013) 27:149.

9. Zhu Z, Xing W, Zhang X, Hu Y, So WKW. Cancer survivors' experiences with
financial toxicity: a systematic review and meta-synthesis of qualitative studies.
Psychooncology. (2020) 29:945-59. doi: 10.1002/pon.5361

10. Balfe M, Butow P, O'Sullivan E, Gooberman-Hill R, Timmons A, Sharp L. The

financial impact of head and neck cancer caregiving: a qualitative study. Psychooncology.
(2016) 25:1441-7. doi: 10.1002/pon.4079

11.LiY, Ying J, Zhang X, Li H, Ma D, Zhao Y, et al. Coping strategies mediate the
association between family functioning and posttraumatic growth in family caregivers
of people with dementia. Aging Ment Health. (2021) 25:1684-91. doi:
10.1080/13607863.2020.1786800

frontiersin.org


https://doi.org/10.3389/fpubh.2025.1573000
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.3760/cma.j.cn112152-20220922-00647
https://doi.org/10.1016/j.semcancer.2017.12.011
https://doi.org/10.1038/s41374-022-00741-7
https://doi.org/10.1016/j.gene.2022.146217
https://doi.org/10.1007/978-3-031-23705-8_1
https://doi.org/10.1093/nop/npad019
https://doi.org/10.1016/j.clineuro.2022.107144
https://doi.org/10.1002/pon.5361
https://doi.org/10.1002/pon.4079
https://doi.org/10.1080/13607863.2020.1786800

Wu et al.

12. Wang H, Yue H, Ren M, Feng D. Dyadic effects of family-functioning and
resilience on quality of life in advanced lung cancer patients and caregivers: an actor-
partner interdependence mediation model. Eur ] Oncol Nurs. (2021) 52:101963. doi:
10.1016/j.€jon.2021.101963

13. King S, Teplicky R, King G, Rosenbaum P. Family-centered service for children
with cerebral palsy and their families: a review of the literature. Semin Pediatr Neurol.
(2004) 11:78-86. doi: 10.1016/j.spen.2004.01.009

14. Lipeng E Qjie S, Tiesel J. Family adaptability and cohesion scale. ] Ment Health.
(1991) 5:198-238.

15. de Souza JA, Yap BJ, Hlubocky FJ, Wroblewski K, Ratain MJ, Cella D, et al. The
development of a financial toxicity patient-reported outcome in cancer: the COST
measure. Cancer. (2014) 120:3245-53. doi: 10.1002/cncr.28814

16. Yu HH, Bi X, Liu YY. Reliability and validity of the Chinese version of the financial
toxicity of patient-reported outcomes of Cancer scale. Chin ] Epidemiol. (2017)
38:1118-20.

17. Abrams HR, Durbin S, Huang CX, Johnson SE, Nayak RK, Zahner GJ, et al.
Financial toxicity in cancer care: origins, impact, and solutions. Transl Behav Med.
(2021) 11:2043-54. doi: 10.1093/tbm/ibab091

18. Yuan X, Zhang X, He J, Xing W. Interventions for financial toxicity among cancer
survivors: a scoping review. Crit Rev Oncol Hematol. (2023) 192:104140. doi:
10.1016/j.critrevonc.2023.104140

19. Harju E, Rantanen A, Helminen M, Kaunonen M, Isotalo T, Astedt-Kurki P. The
marital relationship and health-related quality of life of prostate cancer patients and their
spouses: a prospective, longitudinal study. Int ] Nurs Pract. (2022) 28:e13093. doi:
10.1111/ijn.13093

20. Smith GL, Banegas MP, Acquati C, Chang S, Chino F, Conti RM, et al. Navigating

financial toxicity in patients with cancer: a multidisciplinary management approach. CA
Cancer ] Clin. (2022) 72:437-53. doi: 10.3322/caac.21730

Frontiers in Public Health

08

10.3389/fpubh.2025.1573000

21. Ver HE, Ali-Akbarian L, Lothfi NM, Hamann HA. Patient-reported financial
toxicity, quality of life, and health behaviors in insured US cancer survivors. Support
Care Cancer. (2021) 29:349-58. doi: 10.1007/s00520-020-05468-z

22.Segrin C, Badger TA, Sikorskii A, Pasvogel A, Weihs K, Lopez AM, et al.
Longitudinal dyadic interdependence in psychological distress among Latinas with
breast cancer and their caregivers. Support Care Cancer. (2020) 28:2735-43. doi:
10.1007/s00520-019-05121-4

23.Zhou Y, Hu D, Zhang K, Mao J, Teng F, Yu T, et al. The mechanism of family
adaptability and cohesion in suicidal ideation among Chinese cancer patients. J
Psychosoc Oncol. (2020) 38:612-26. doi: 10.1080/07347332.2020.1757799

24. Kishino M, Koffman J, Nagatomi H, Yuasa M, Ellis-Smith C. Complexity and
function of family involvement in advance care planning: a qualitative study of
perspectives from people living with advanced cancer, family members and healthcare
professionals. Palliat Med. (2023) 37:1434-46. doi: 10.1177/02692163231194202

25. Sanchez-Roman S, Chavarri-Guerra Y, Alvarez Del Rio A, Bernal Pérez P, Morales
Alfaro A, et al. Financial toxicity among older Mexican adults with Cancer and their
families: a mixed-methods study. JCO Glob Oncol. (2022) 8:22100324. doi:
10.1200/G0.21.00324

26. Thomson MD, Genderson MW, Siminoff LA. Understanding cancer caregiver
burden over time: dyadic assessments of family cohesion, conflict and communication.
Patient Educ Couns. (2022) 105:1545-51. doi: 10.1016/j.pec.2021.10.014

27. Torres-Blasco N, Castro-Figueroa EM, Zamore C, Claros M, Pena-Vargas C,
Rosario L, et al. Family functioning and psychosocial symptoms among Latinx patients
coping with advanced cancer. Palliat Support Care. (2023) 21:461-4. doi:
10.1017/51478951522001201

28.Lee MK. Caregiving strain, family functioning, and effort to change diet for
patients with gastrointestinal cancer: a cross-sectional descriptive study. Eur ] Oncol
Nurs. (2023) 62:102264. doi: 10.1016/j.¢jon.2022.102264

frontiersin.org


https://doi.org/10.3389/fpubh.2025.1573000
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1016/j.ejon.2021.101963
https://doi.org/10.1016/j.spen.2004.01.009
https://doi.org/10.1002/cncr.28814
https://doi.org/10.1093/tbm/ibab091
https://doi.org/10.1016/j.critrevonc.2023.104140
https://doi.org/10.1111/ijn.13093
https://doi.org/10.3322/caac.21730
https://doi.org/10.1007/s00520-020-05468-z
https://doi.org/10.1007/s00520-019-05121-4
https://doi.org/10.1080/07347332.2020.1757799
https://doi.org/10.1177/02692163231194202
https://doi.org/10.1200/GO.21.00324
https://doi.org/10.1016/j.pec.2021.10.014
https://doi.org/10.1017/S1478951522001201
https://doi.org/10.1016/j.ejon.2022.102264

	Trajectories of family functioning and financial toxicity in patients with glioma: a longitudinal study
	Introduction
	Subjects and methods
	Subjects

	Study methods
	Ethics code
	Sample size calculation
	Survey tools
	Data recovery methods
	Quality control
	Statistical methods

	Results
	General demographic data
	Common method bias test
	Family functioning and financial toxicity scores of glioma patients at three time points and their correlation analysis
	Cross-lagged model of family functioning and financial toxicity in glioma patients
	Family functioning and financial toxicity of glioma patients were parallel latent variables
	The development trajectory of family functioning in patients with glioma
	Trajectories of financial toxicity in glioma patients
	Dynamic relationship between family functioning and financial toxicity in glioma patients

	Discussion
	Deficiencies and prospects
	Conclusion

	References

